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METHOD AND APPARATUS FOR APPLYING
HEAT ACTIVATED TRANSFER ADHESIVES

CROSS REFERENCES TO RELATED
APPLICATIONS

Not Applicable.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH

Not Applicable.

TECHNICAL FIELD

The present invention relates to the application of heat
activated transfer adhesives, and more particularly to a
method and apparatus for applying heat activated transier
adhesives.

DESCRIPTION OF THE BACKGROUND ART

Heat activated transfer adhesives, such as thermosetting
adhesives available from 3M, St. Paul Minn., are used to bond
components of an electrical device together. The thermoset-
ting adhesive 1s removably fixed to a liner which 1s wound 1nto
roll form. The adhesive 1s typically unwound and die cut piece
by piece into adhesive forms. Each form i1s then handled
manually in two smaller assembly machines, one for pre
bonding and one for bonding, this requires two operators
manually loading the machines with the adhesive form and
parts being bonded together. Handling each adhesive form
and part 1s very time consuming.

In a typical operation, an operator places a first part being
bonded into the first machine or fixture, and the adhesive form
1s aligned and adhered to the one part with the liner facing
outwardly. The liner 1s then removed and the first part 1s
placed into the second machine with a second part. The sec-
ond machine applies predetermined heat and pressure over a
specific time to activate the adhesive and bond the first and
second parts together. The process 1s manual, time consum-
ing, cannot handle die cut parts on a reel well, and can create
a lot of waste material.

In addition, when handling the parts and adhesive form
manually, gmiding features are required in the adhesive liner
or the parts themselves to position the adhesive form relative
to the parts. The guiding features typically include guiding
holes 1n the liner. The guiding holes can result in usage of
more materials since they need to be placed outside the actual
part iIn many cases.

SUMMARY OF THE INVENTION

The present invention provides a method and apparatus for
applying a heat activated transfer adhesive. The method
includes preheating a first part for bonding to a second part
using a heat activated transier adhesive form removably
adhered to a liner, picking up the heat activated transfer adhe-
stve form using the first part by pressing the preheated first
part against the heat activated transfer adhesive form to
adhere the heat activated transier adhesive form to the first
part, removing the liner from the heat activated transier adhe-
stve Torm adhered to the first part, heating the heat activated
transier adhesive form adhered to the first part, and pressing,
the heated heat activated transier adhesive form on the first
part against a second part to bond the first part to the second
part.
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The preferred apparatus for accomplishing the method
includes a first heat source preheating a first part for bonding
to a second part using a heat activated transter adhesive form
removably adhered to a liner, a pick head picking up the heat
activated transier adhesive form liner using a first part by
pressing the first part against the heated heat activated transier
adhesive form to adhere the heat activated transfer adhesive
form to the first part, and a second heat source heating the heat
activated transter adhesive form adhered to the first part prior
to pressing the heated heat activated transfer adhesive form on
the first part against a second part to bond the first part to the
second part.

A general objective of the present invention 1s to provide an
ellicient method and apparatus for bonding two parts using a
heat activated transfer adhesive. This objective 1s accom-
plished by heating a heat activated adhesive adhered to the
first part prior to pressing the heat activated adhesive against
the second part to bond the first part to the second part.

The foregoing and other objectives and advantages of the
invention will appear from the following description. In the
description, reference 1s made to the accompanying drawings
which form a part hereot, and in which there 1s shown by way
of illustration a preferred embodiment of the invention. Such
embodiment does not necessarily represent the full scope of

the invention, however, and reference 1s made theretfore to the
claims herein for interpreting the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a flow chart for a method of applying a heat
activated transfer adhesive incorporating the present mven-
tion; and

FIG. 2 1s a diagrammatical view of an apparatus incorpo-
rating the present invention for applying a heat activated
transier adhesive incorporating the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A method of applying a heat activated transfer adhesive
incorporating the present invention bonds two parts together
faster than the prior art. Advantageously, the method dis-
closed herein 1s especially suited for implementation through
automated equipment that quickly and accurately bonds two
parts together with minimal waste.

The method shown 1n FIG. 1 preferably consumes die cut
forms of heat activated transier adhesive. In one embodiment
described below with reference to FIGS. 1 and 2, the heat
activated transier adhesive, such as an epoxy film adhesive
available from 3M, St. Paul, Minn., 1s stripped from a glassine
liner and laminated to a polyethylene terephthalate (PET)
liner 44 1n steps 12 and 14 of FIG. 1. The adhesive and PET
liner 44 are then die cut into adhesive forms 42 1n step 16
using a rotary die cutter. Transferring the adhesive to the PET
liner 44 1s preferred when die cutting the adhesive into adhe-
stve forms 42 because the PET liner 44 1s more easily die cut.
However, any liner, such as a glassine liner, can be used
without departing from the scope of the invention. Moreover,
the adhesive and/or adhesive forms 42 can be provided with-
out a liner without departing from the scope of the claims.

The die cut adhesive forms 42 and liner 44 are then wound
in roll form 1n step 18 to simplity dispensing and handling the
adhesive forms 42 1n an automatic pick and place machine
incorporating steps of the present invention. Although wind-
ing the forms 42 and liner 44 1nto roll form 1s preferred, the
adhesive forms 42 can be provided in any form, such as sheet
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form, individually, and the like, in which 1individual adhesive
forms can be applied to a part.

In the preferred embodiment, as shown1n FIG. 2, the roll of
die cut adhesive forms 42 1s placed onto an automatic pick and
place machine 48 imncorporating the present invention in step
22. The pick and place machine 48 includes a spool 52 which
receives the roll of die cut adhesive forms 42. A drive system
54, such as a drive roller engaging the die cut adhesive forms,
a drive motor rotatably driving the spool, and the like, accu-
rately advances each die cut adhesive form 42 onto a platen
56.

The platen 56 supports the adhesive form 42 1n position for
being picked up. The adhesive form 42 1s positioned on the
platen 56 with the liner 44 facing the platen 56 to prevent the
adhesive form 42 from adhering to the platen 56. In one
embodiment, the platen 56 1s heated to preheat the adhesive
form 42 prior to being picked up by a vacuum pick head 58
forming part of the automatic pick and place machine 48.
However, heating the platen 56 or even preheating the adhe-
stve form 42 prior to being picked up by the head 58 1s not
required to practice the invention. Moreover, although a
vacuum, or pneumatic, head 1s disclosed, the head 58 could
pick up the adhesive form 42 using mechanical actuator, such
as a robotic actuator or a servo driven unit, without departing
from the scope of the claims.

The heated vacuum head 58 picks up a first part 62, such as
a metallic part of an electronic device from an mventory of
first parts 1n step 24. The head 58 1s a first heat source that
preheats the first part 62 1n step 26, aligns the first part 62 with
the adhesive form 42 on the platen 56, and then presses the
preheated first part 62 against the adheswe form 42 on the
platen 56 1n step 28 to bond the adhesive form 42 to the first
part 62.

Once the adhesive form 42 1s bonded to the first part 62, the
liner 44 1s removed from the adhesive form 42 bonded to the
first part 62 1n step 32. This 1s accomplished 1n one embodi-
ment by the head 58 lifting the first part 62 and adhesive form
42 bonded thereto away from the platen 56. If the liner 44 1s
die cut, the liner 44 1s lifted with the adhesive form 42, and
then stripped away prior to engaging the adhesive form 42
with a second part 64, such as a plastic inner housing of the
clectronic device. In a preferred embodiment, the liner 44 1s
not completely die cut, and lifting the first part 62 and adhe-
stve Torm 42 bonded thereto strips the adhesive form 42 from
the liner 44 which remains on the platen 56. Of course, the
liner 44 can be separated from the adhesive form 42 bonded to
the first part 62 using any methods without departing from the
scope of the invention.

In the preferred embodiment, the heated head 38 continues
to heat the first part 62 which forms a second heat source that
heats the adhesive form 42 adhered thereto 1n step 36. As the
adhesive form 42 1s heated by the heated first part 62, the
heated first part 62 and adhesive form 42 are positioned over
the second part 64. Once the first part 62 and adhesive form 42
are properly positioned relative to the second part 64, using
methods known 1n the art such as fixtures, machine vision,
and the like, the heated adhesive form 42 is pressed into
engagement with the second part 64 to bond the first part 62
to the second part 64 1n step 38.

Although a heated head 58 1s preferred for heating the first
part 62 to heat the adhesive form 42, other methods for heat-
ing the adhesive form 42 prior to engaging the heated adhe-
stve Torm 42 with the second part 64 can be used without
departing from the scope of the invention. For example, the
head 58 having the first part 62 with or without the adhesive
form 42 fixed thereto can be passed over a fixed heat source
45, such as a forced air heater or radiant heater, to heat the first
part 62 and/or the adhesive form 42. The fixed heat source 45
can act as a first heat source preheating the first part 62 when
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the adhesive form 42 1s not fixed to the first part 62 and a
second heat source when the adhesive form 42 1s fixed to the
first part 62.

Preferably, once the first part 62 and second part 64 are
bonded together by the adhesive form 42, the adhesive form
42 1s cooled by a cooling source 55, such as by directing a
stream of cooled air toward the assembly comprising the first
and second parts 62, 64 bonded together by the adhesive form
42 1n step 40. Of course, other methods of cooling the adhe-
stve can be accomplished, such as by placing the assembly 1n
a cooling chamber, contacting a heat conductive part of the
assembly with a cool surface, cooling the head 38 to cool the
adhesive form 46, and the like, without departing from the
scope of the invention.

The method described herein can be performed using a
single position/fixture apparatus as described. Alternatively,
the steps can be performed simultaneously using a rotary
table or palette where heating and/or cooling steps are per-
formed at different stations at the same time without depart-
ing from the scope of the invention.

While there has been shown and described what 1s at
present considered the preferred embodiment of the inven-
tion, 1t will be obvious to those skilled 1n the art that various
changes and modifications can be made therein without
departing from the scope of the invention defined by the
appended claims.

I claim:

1. An apparatus for applying a heat activated transfer adhe-
s1ve, said apparatus comprising:

a first heat source preheating a first part for bonding to a
second part using a heat activated transfer adhesive form
removably adhered to a liner;

a pick head picking up said heat activated transfer adhesive
form liner by picking up said first part and pressing said
first part against said heat activated transier adhesive
form to adhere said heat activated transier adhesive form

to said first part; and

a second heat source heating said heat activated transfer
adhesive form adhered to said first part prior to pressing
said heated heat activated transier adhesive form on said
first part against a second part to bond said first part to
said second part,

in which said first heat source forms part of said pick head,
said first heat source preheating said first part which
forms part of said second heat source which heats said
heat activated transfer adhesive form.

2. The apparatus as 1n claim 1, 1n which said first part
includes metal, and said metal 1s heated to heat said heat
activated transier adhesive form adhered to said first part.

3. The apparatus as 1n claim 1, 1n which said second heat
source directs heat toward said heat activated transier adhe-
stve form to heat said heat activated transfer adhesive form
adhered to said first part.

4. The apparatus as 1n claim 3, 1n which said second heat
source directs heated air at said heat activated transier adhe-
stve Torm.

5. The apparatus as 1n claim 3, 1n which said second heat
source 1s a radiant heat source.

6. The apparatus as 1n claim 1, in which said heat activated
transfer adhesive form 1s die cut.

7. The apparatus as in claim 1, including a spool for recerv-
ing a plurality of heat activated transfer adhesive forms in the
form of a roll.

8. The apparatus as 1n claim 1, including a cooling source
which cools said heat activated transier adhesive form adher-
ing said first part to said second part.

9. The apparatus as 1n claim 1, in which said pick head 1s a
vacuum head.
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